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Successful endovascular treatment of aneurysm sac
hygroma after open abdominal aortic aneurysm
replacement: A report of two cases
Mohammed K. Salameh, MD, and Jamal J. Hoballah, MD, Iowa City, Iowa
We report two patients with perigraft hygromas after open abdominal aortic aneurysm replacement treated with relining
the existing graft by covered stents with subsequent decrease in the size of the hygroma and disappearance of symptoms
on follow-up. To our knowledge, these two patients are the first reported cases of successfully treated perigraft hygromas
after open repair of abdominal aortic aneurysm using endograft relining of the existing grafts. This endovascular
treatment avoids the need for aortic graft excision and replacement, which may be a challenging undertaking. (J Vasc
Surg 2008;48:457-60.)Perigraft hygroma is a known postoperative complica-
tion of open and endovascular abdominal aortic aneurysm
(AAA) repair. Perigraft hygromas are usually asymptom-
atic, although abdominal pain, pressure symptoms, and
rupture have been reported.1,2 Intervention may be neces-
sary to relieve symptoms and reduce the risk of rupture and
has varied from simple percutaneous aspiration to graft
explantation.3-6 Although graft explantation and replace-
ment is regarded as the definitive procedure, it can be a
formidable undertaking. We report a new therapeutic ap-
proach in two patients with perigraft hygromas after open
AAA replacement. They were treated successfully with a
modification of endovascular abdominal aortic aneurysm
repair (EVAR) by relining the existing graft by covered
stents.
CASE REPORT
Patient 1. A 75-year-old man presented in 2000 with a
ruptured juxtarenal AAA, bilateral large common iliac artery aneu-
rysms, and a left internal iliac artery aneurysm. The aneurysms were
replaced using a 20-  10-mm polytetrafluoroethylene (PTFE)
Gore-Tex aortobiiliac graft (W.L. Gore&Associates Inc, Flagstaff,
Ariz) with ligation of the left internal iliac artery. His postoperative
course was complicated by wound dehiscence, which was repaired
on postoperative day 8. The patient was discharged home 15 days
postoperatively.
Five years later he was found to have a perigraft fluid collec-
tion, measuring 12 cm in maximal diameter, on a computed
tomography (CT) scan obtained to evaluate nonspecific back pain.
A CT-guided aspiration with culture yielded 600 mL of sterile
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revealed reaccumulation of the hygroma.
A decision was made to reline the aortobiiliac graft using
AneuRx stent grafts (Medtronic, Minneapolis, Minn). A conven-
tional bifurcated EVAR was not possible because of the short main
body of the original PTFE graft. Instead, we used two overlapped
28-mm aortic cuffs to line the main body of the graft with two
15-mm iliac limbs telescoped into the distal aortic cuff to line the
limbs (Fig 1, A). The postoperative course was uneventful. A
follow-up CT scan 2 months later showed decreased hygroma size
with a maximal sac diameter of 8.7 cm (Fig 2). The patient remains
asymptomatic with a stable aortic sac 2 years later.
Patient 2. A 75-year-old man presented with an 6.5-cm
AAA, right common iliac aneurysm, and left renal artery stenosis.
In 1995 he underwent an open transperitoneal aortobiiliac re-
placement using an 18- 9-mm PTFE graft, with aorta–left renal
artery vein bypass. In 2006 he presented with abdominal and back
pain and was found to have a perigraft hygroma measuring 8.1 cm
in maximal diameter.
Given the lack of obvious signs of infection, we opted for a
relining procedure. To avoid covering the orifice of the renal artery
bypass, we used two 24-mmAneuRx aortic cuffs to reline the body
of the graft proximal to the origin of the renal artery bypass. Two
15-mm AneuRx iliac limbs were deployed distal to the renal artery
bypass extending into the iliac limbs of the graft (Fig 1, B). The
postoperative course was uneventful.
A CT scan 6 months later showed decreased hygroma size, with
a maximal diameter of 6.1 cm (Fig 3). The patient remains symptom
free, without aortic sac enlargement, 18 months postoperatively.
DISCUSSION
Fluid accumulation around an arterial prosthetic graft is
a well-described albeit rare complication referred to as
perigraft seroma or hygroma.7 This complication has been
observed in a variety of locations and conduit materials,
although there has been a higher propensity with knitted
Dacron grafts. The etiology of perigraft hygromas is ill
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graft material, and ultrafiltration of serum through the graft
have been proposed.3-7 Perigraft hygroma has also been
described after EVAR.5,8
Aortic sac expansion after EVAR may be due to several
factors, most often associated with an endoleak. Sac expan-
sion can also occur in the absence of an endoleak through
pressure transmission across the graft fabric or fluid ultra-
filtration across the graft fabric. Risberg et al5 coined the
term perigraft hygroma for sac expansion in the absence of
detectable endoleak. They further elaborated on possible
cellular and molecular mechanisms that increase the os-
motic draw across the graft material.5
Although most patients with perigraft seroma are
asymptomatic, a variable numbermay present with pressure
symptoms, and rarely with frank rupture. Thoo et al2
reported five cases after open AAA repair with PTFE, two of
which ruptured. Three additional cases of ruptured expand-
ing seromas were also reported.1
When such EVAR perigraft fluid collections are ex-
plored, a gelatinous thrombus, similar macroscopically to a
perigraft seroma, is usually noted.9 Goodney et al,10 exam-
ining an Excluder device (W.L. Gore & Associates) ex-
planted for sac expansion without endoleak, noted protein-
aceous material deposition throughout the area where the
graft was within the aneurysm, except the area where the
docking limb overlaps with the contralateral limb, creating
a double-thickness graft material. This reinforced the belief
Fig 1. A, Diagram shows the relining of the aortobiiliac
limb extensions telescoped into the distal aortic cuff.B,Dia
aortic cuffs proximal to the renal artery bypass origin and lithat the formation of seroma around the graft is due toosmotic filtration across a single-layer graft and may be
prevented by addition of a second layer. This theory is
further corroborated by the decreased incidence of persis-
tent sac growth after EVAR without endoleak with the
newer generation Excluder device after addressing the high
porosity of the earlier generation graft.11
Multiple treatment options of perigraft seroma after
EVAR or open AAA repair have been suggested, including
aspiration, incision and drainage, pseudocapsule resection,
laparoscopic sac fenestration, and graft replacement, with
variable results.4-6
Endograft relining for sac hygroma after EVAR has
been reported and has been successful.10-13 Our two pa-
tients represent the first report, to our knowledge, of suc-
cessful endograft relining for the management of hygroma
after open AAA repair. It is noteworthy that in both cases,
a small rim of graft was not relined by endografting. Nev-
ertheless, because total transgraft filtration depends on the
total available surface area, our assumption was that the
residual transgraft filtration will be small enough not to
become clinically significant.
The technique of endograft relining appears to address
the problem of increased transgraft filtration and avoids the
risks of open replacement in a redo abdomen. However,
relining should be avoided when an underlying infectious
process is suspected. The possibility of low-grade biofilm-
associated graft infection can be hard to rule out. Such
patients are unlikely to present with a large fluid collection
etrafluoroethylene (PTFE) graft with two aortic cuffs and
shows the relining of the aortobiiliac PTFE graft with two
tensions distal to the renal artery bypass origin.polytof the size noted in our patients without having any other
JOURNAL OF VASCULAR SURGERY
Volume 48, Number 2 Salameh and Hoballah 459Fig 3. A, A computed tomography (CT) scan shows the abdominal aortic aneurysm hygroma on presentation inFig 2. A, A three-dimensional M2S imaging (M2S, West Lebanon, NH) of the abdominal aortic aneurysm hygroma
on presentation in patient 1. B, Follow-up three-dimensional M2S image 2 months after stent graft relining shows a
decrease in the size of the hygroma.patient 2. B, A follow-up CT scan 6 months after stent graft relining shows a decrease in the size of the hygroma.
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monitoring the response to this treatment option and the
possibility of low-grade infection.
CONCLUSION
This report of two cases describes the application of
endograft relining for the successful treatment of perigraft
hygroma after open AAA replacement. The observed favor-
able response to this treatment modality also supports the
role of excessive ultrafiltration as a possible cause of peri-
graft hygromas.
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